Effect of venous ulcer exudates on angiogenesis in vitro.
Angiogenesis, the formation of new from existing capillaries, is an important mechanism in venous ulcer healing. The aim of this study was to determine whether venous leg ulcer wound exudates stimulate or inhibit angiogenesis. Fluid exudate was obtained from 16 venous ulcers over a 4-h interval. Five of the ulcers had not healed after more than 1 year of compression bandaging, and five were rapidly healing ulcers. As a control, acute wound fluids were collected from subcutaneous drains in seven patients. Vascular endothelial growth factor (VEGF) at 2 ng/ml acted as a positive control. Tubules stained with an antiendothelial antibody were quantified using an image analysis system. The extent of angiogenesis was expressed as the ratio of the mean tubule length in the test wells over that in blank control wells. Venous ulcer exudates significantly inhibited angiogenesis (mean (95 per cent confidence interval) 0.72 (0.48 to 0.96)) compared with acute wound fluids (2.48 (0.86 to 4.10)) (P < 0.002) and VEGF (1.47 (1.32 to 1.61)) (P = 0.01). Exudates from the five non-healing venous ulcers inhibited angiogenesis (0.31 (0.15 to 0.46)) significantly more than exudates from the five rapidly healing venous ulcers (0.93 (0.21 to 1.65)) (P = 0.03). Fluid exudate from venous ulcers, in particular those that healed slowly, inhibited experimental angiogenesis in this study.